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1 DETAILED DESCRIPTION OF MODULATION SYSTEM 

 
The following description of modulation system is taken directly from Appendix D Digital 
Modulation and GMSK –University of Hull 

1.1 D5.1 GMSK Modulation 

There are two methods to generate GMSK, one is frequency shift keyed modulation, 
the other is quadrature phase shift keyed modulation. 
 

 
 
The implementation in the second employs a quadrature baseband process followed by 
a quadrature modulator. With this implementation, the modulation index can be 
maintained at exactly 0.5. This method is also cheaper to implement. 
Both methods lead to the same GMSK modulated signal. 
We are going to be looking at the second of these two methods, that is we shall be 
looking at a quadrature baseband processor followed by a quadrature modulator as 
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shown in the second. 
The Gaussian low-pass filter has an impulse response given by the following equation 
 
 
 

 
Bb is the bandwidth of the low pass filter having a Gaussian shaped spectrum, T is the 
bit period and BN=Bb T is the normalised bandwidth. 
To demonstrate this, we are looking at a filter with a bandwidth of Bb =1000 and a bit 
rate of T=1/2000, i.e. a normalised bandwidth BN=Bb.T =0.5. 
The impulse response of the Gaussian low-pass filter has to be truncated and scaled, 
according to the BN value, to ensure that the effect of a single 1 passing through the 
filter, is a phases change of π/2. 
For a BN of 0.5 the filter response is truncated, symmetrically around zero, to two bit 
periods, i.e. from -T to T. The truncated filter response is represented graphically in 
the following figure. 
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